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Introduction
Labor relationships between employers and employees are changing. Continuous full-time work (regulated by standard wage contracts) is becoming less frequent in Italy as it is in almost all European countries, particularly in those with higher levels of employment protection. 2 Instead, flexible forms of employment, such as fixed-term contracts and temporary work, are gaining in importance, both as a share of total wage employment 3 and as a focus of labor market policy reforms 4 . The most recent classification of non-standard labor contracts drawn up by Istat (the Italian Statistical Institute) identifies 48 different patterns of non-standard employment arrangements in the present regulation of the Italian labor market (Tronti et al. 2004 ). employment in the non-agricultural private sector (Tronti et al. 2004) .
In this paper we define as non-standard wage contracts all those agreements that do not establish a standard working relationship, such as: fixed-term contracts, temporary contracts, work-and-training contracts and apprenticeship contracts. Our data refer to the period 1997-2003 5 and consider graduates and non-graduates aged 15-29. Our purpose is to investigate the informative role of both education (signaling) and non-standard wage contracts (screening) 6 , and in particular whether higher education raises the probability of young workers moving from non-standard to standard wage contracts, since the share of non-standard wage contracts is highest among young people.
There is a growing empirical literature which tests whether the probability of moving to a permanent job is higher for individuals who start from a temporary job rather than from a non-working condition. Many studies find evidence that temporary contracts provide a stepping stone to a permanent job (Booth et al. 2002; Zijl et al. 2004; Ichino et al. 2005; Addison and Surfield 2006) , but the advantage of our dataset over those of previous studies is that it comprises information that enables us to separate graduates from non-graduates.
In modern labor markets, both investing in higher education and entering a nonstandard wage contract may have the same enhancing effect on the individual's probability of obtaining a standard wage contract: both of them may improve the labor-market status of non-employed workers either by increasing their human capital or by informing about their innate ability (productivity). As we find empirical evidence of the informative role of nonstandard wage contracts, we expect the likelihood of passing from non-standard to standard 5 -In June 1997 the Treu Law was enacted to promote flexibility in the Italian labor market. The main reforms implemented were the introduction of temporary contracts, the creation of temporary work agencies, the regulation of fixed-term contracts, and the extension of the age limit for the application of apprenticeship contracts from 22 to 24. Not considered here is the Biagi Law (Law 30/03), which is the most recent change in labor market regulation, because our data refer to the period 1997-2003. wage contracts to be higher? for graduates than for non-graduates, because the signaling effect of education (if any) is enhanced by the screening effect of non-standard wage contracts. But on the contrary, our data show a negative correlation between higher education and the probability of moving from a non-standard wage contract to a standard
one. An explanation for this finding is that it may be more difficult to infer the productivity of tertiary-educated individuals than it is for lower-educated workers (Peesers 2000) . As a consequence, the average quality of job/worker matches may be lower for graduates than for non-graduates, so that tertiary-educated individuals are more likely to be terminated after the match quality between acquired and required skills has been assessed.
The informative role of higher education: signaling
Modern labor markets are characterized by heterogeneity on both the demand and supply sides. The heterogeneity of agents yields the advantages of specialization, but it raises the problem of the assortative matching of workers to suitable jobs (Sattinger 1993) . The allocation of workers among jobs is optimal if each worker is matched to a job in which s/he performs better than all other workers. The degree of fit between required and acquired skills determines the productivity level and earnings in a job. In the absence of any information about workers' productivity, the market will pay an identical amount to all individuals. If ascertaining the quality of individuals is difficult and costly, each worker will receive remuneration equal to the average pay of those with whom s/he is grouped.
Consequently, more productive individuals will be underpaid, while less productive ones will be overpaid. If, however, the more productive agents can be identified, they will be paid a larger amount, equal to the expected value of their marginal output conditional on the information available to those who hire them. The problem is identifying and labeling workers' productivity. The process of identification is called 'selection' or 'sorting'. The higher wage is the private return on selection. The cost of selection consists in the difficulty of communicating private information because, it is argued, "words are cheap" and may not be believed (Spence 1976, p. 593) . However, uninformed agents may infer information from the observable actions of the other party. The economic literature shows that education is often used to draw inferences about unobserved characteristics of individuals:
if the abilities that are correlated with schooling positively affect productivity on the job, education may be a good signal of a worker's productivity. Sorting models of education (Arrow 1973; Spence 1973; Stiglitz 1975; Riley 2001) suggest that schooling may act as a filter which separates more able individuals from less able ones. This is the informative role of higher education; in the next section we focus on the informative role of nonstandard wage contracts.
The informative role of non-standard wage contracts: screening
Non-standard wage contracts as well as higher education may improve the labor-market status of non-employed individuals both by increasing their human capital through work experience and by informing about the worker's ability (productivity) (Larsson et al. 2005 ).
In the presence of asymmetric information, a non-standard wage contract may be a selfselection device which enables the worker to inform the employer about his/her ability (productivity). In screening models, the uninformed employer seeks to discriminate between high ability (high productivity) individuals and low ability (low productivity) ones by offering a range of alternative contractual conditions (standard and non-standard). Firms do not know the type of the worker with which they are matched before hiring, and they may use non-standard wage contracts as a probationary stage during which they can observe workers' performance (Loh 1994; Wang and Weiss 1998; Booth et al. 2002) .
Employers post vacancies with low initial earnings 7 and steep wage growth in order to generate positive self-selection by applicants. High-productivity individuals will select themselves into non-standard wage contracts because they are less likely to face job loss after the match quality has been assessed. By contrast, low-ability (low-productivity)
individuals, who are more likely to turn out to be bad matches, will search for standard wage contracts because these employment relationships can be dissolved less quickly.
Therefore, we consider non-standard wage contracts to be costly investments that young workers may undertake order to signal their productivity to potential employers, thereby increasing their probability of finding a standard job.
If non-standard wage contracts act as a filter of high productivity individuals, the expected probability that a non-standard wage contract will be transformed into a standard one is higher for such individuals than it is for individuals starting from a non-employment condition. Many studies concerned with the European labor market find evidence of this stepping-stone effect toward a permanent job (Segal and Sullivan 1997; Booth et al. 2002; Zijl et al. 2004) . Recent studies on the Italian labor market also seem to confirm this hypothesis: Ichino et al.(2005) show that temporary employment acts as a springboard to permanent jobs, and Gagliarducci (2005) finds that the likelihood of obtaining a permanent job increases with temporary contract duration, but decreases with the number of temporary contract experiences, particularly if interrupted by unemployment spells.
7
-Recent research has found out that non-standard wage contracts earn significantly less than standard wage contracts (Booth et al. 2002 , Brown and Sessions 2003 , Gagliarducci 2005 . From these data we constructed an average six-year transition matrix in order to neutralize the random elements and obtain information better suited to long-period analysis. Also available for this average matrix were disaggregations by sex and by educational level (graduates and non-graduates). The minimum number of individual data collected was 1,358 in the graduate male matrix; the maximum number was 84,971 in the general matrix (males and females, graduates and non-graduates).
Hypotheses
The purpose of this paper is to find empirical evidence for the following hypotheses:
1) -Since education enhances individuals' productivity (regardless of whether it signals or augments it), employment probabilities should increase with schooling. We therefore expect graduate (high-productivity) individuals to be more likely to enter and remain in employment, either on standard or non-standard labor contracts, than nongraduate (low-productivity) individuals.
2) -Since non-standard wage contracts improve the labor-market status of nonemployed individuals (regardless of whether they provide human capital through work experience or act as a screening device), we expect the likelihood of getting a standard wage contract to be higher for individuals starting from non-standard wage contracts than for non-employed persons.
3) -Since self-employed persons have no need to signal their ability (productivity) to an employer (as they are employers of themselves), the benefits of obtaining a nonstandard wage contract for individuals in transition from non-standard wage contracts to self-employment are nothing but true returns to human capital and work experience. 8 If the screening hypothesis holds, then we expect signalling high productivity to have benefits:
that is, the increase in the probability of passing from non-standard to standard wage contracts (compared to other starting conditions as unemployment and inactivity) is higher than the increase in the probability of passing from non-standard wage contracts to selfemployment (compared to other initial conditions as unemployment and inactivity).
4) -If non-standard wage contracts signal high productivity, we expect the likelihood of passing from non-standard to standard wage contracts to be no lower for graduates than for non-graduates, because the signaling effect of education (if any) is enhanced by the screening effect of non-standard wage contracts.
Empirical Evidence
The gross flows of the six-year transition matrix (97/98-02/03) for males and females aged 15-29, graduates and non-graduates, are shown in Table I . The horizontal coefficients of the matrices in Table II can be read as a finite Markov chain, that is, a stochastic process which describes the transition from one state to another over time. At each point in time t, we have a transition matrix which represents the probabilities of moving from state i at time t to state j at time t+1. The probability of transition to any state i at time t is considered to be conditioned only at the state reached at the instant t-1 immediately prior to the present one, so that the individual's less recent history is omitted (Kemeny and Snell 1960) .
According to our first hypothesis, tertiary-educated individuals are expected to be more likely to enter and remain in employment?. Overall, our data indicate that education facilitates entry into employment in the cases of both standard and non-standard labor contracts. The likelihood of passing from unemployment to a standard wage contract is 12.4 percent for graduates and 9.2 percent for non-graduates, and the likelihood of passing from unemployment to a non-standard wage contract is 14.3 percent for graduates and 7.3 percent for non-graduates. Moreover, the likelihood of passing from inactivity to a standard wage contract is 12.8 percent for graduates and 3.8 percent for non-graduates, and the likelihood of passing from inactivity to a non-standard wage contract is 11.6 percent for graduates and 2.5 percent for non-graduates. Our data also indicate that the probability of tertiary-educated individuals moving from both standard and non-standard wage employment to non-employment (unemployment and non-participation) is lower than for non-graduates. The likelihood of passing from a standard wage contract to unemployment is 1.1 percent for graduates and 2.2 percent for non-graduates, and the likelihood of passing from a non-standard wage contract to unemployment is 6.2 percent for graduates and 8.3
percent for non-graduates. Furthermore, the likelihood of passing from a standard wage contract to inactivity is 2.1 percent for graduates and 3.0 percent for non-graduates, and the likelihood of passing from a non-standard wage contract to inactivity is 7.6 percent for graduates and 8.7 percent for non-graduates. As expected, the data show that obtaining a degree increases the likelihood of remaining in employment, on both standard and nonstandard wage contracts. These findings are similar for males and females, and they provide some empirical support for our first theoretical hypothesis, namely that education enhances employment probabilities (regardless of whether it signals or augments an individual's productivity).
According to our second hypothesis, being employed on a non-standard wage contract is expected to increase the probability of obtaining a standard wage contract. Overall, our data indicate that being employed on a non-standard wage contract significantly facilitates access? to a standard wage contract compared to other initial conditions (self-employment, unemployment and inactivity). The likelihood of moving to a standard wage contract is 39.6 percent for individuals starting from a non-standard wage contract, but it is only 8.0 percent for individuals starting from self-employment, only 9.4 percent for individuals starting from unemployment, and only 4.0 percent for individuals starting from inactivity.
We may conclude that, as expected, being employed on a non-standard wage contract increases the probability of obtaining a standard wage contract (for both males and females). These findings provide some empirical support for our second theoretical hypothesis, namely that non-standard wage contracts improve the labor-market status of non-employed individuals and act as stepping stones to permanent jobs (regardless of whether they signal or augment individual's productivity).
According to our third hypothesis, self-employed individuals should have no benefits from the signalling effect of non-standard wage contracts. It is therefore to be expected that being employed on these contracts does not facilitate entering self-employment (compared to other initial conditions like unemployment and inactivity) as much as it facilitates the transition from non-standard to standard wage contracts (compared to other initial conditions like unemployment and inactivity). Our data indicate that the likelihood of passing from a non-standard wage contract to self-employment (3.3 percent) and the likelihood of passing from unemployment to self-employment (3.6 percent) are nearly the same (for both men and women, and for both graduates and non-graduates). Moreover, the likelihood of passing from a non-standard wage contract to self-employment (3.3 percent)
is only slightly higher than the likelihood of entering self-employment starting from inactivity (1.9 percent). By contrast, being employed on a non-standard wage contract significantly increases the likelihood of obtaining a standard wage contract (39.6 percent) compared to other initial conditions like unemployment (9.4 percent) and inactivity (4.0 percent). These findings provide some empirical support for our third hypothesis, namely that non-standard wage contracts have a screening function and signal high productivity.
According to our fourth hypothesis, tertiary-educated individuals are more likely to pass from non-standard to standard wage contracts than are their lower-educated counterparts. However, our data show that education reduces the likelihood of passing from a non-standard to a standard wage contract (from 40.7 to 30.4) and raises the rate of persistence in non-standard wage contracts (from 39.5 to 47.8). On breaking the data down by gender, no substantial differences emerge between men and women. These first results seem not to confirm our fourth hypothesis, and call for further investigation based on Markovian analysis of the transition matrices.
Markovian Analysis of the Transition Matrices
For our present purposes, the most interesting results yielded by application of Markov chains to the transition matrixes concern the limiting vector, the limiting correlations matrix, the mean first passage time matrix and the fundamental matrix Z (Kemeny and Snell 1960) . The limiting vector represents the equilibrium point of a transition matrix of a finite Markov chain. If we let the process run for an indefinite time span, we end up in an equilibrium state called the stationary distribution. This is made up of the fixed probabilities of belonging to the states of the system in the long period. The data (Table III) show that, in the long period, the probability of having a standard wage contract is higher for graduates (57.9 percent) than it is for non-graduates (43.5 percent), for both males and females. Moreover, the probability of having a non-standard wage contract is higher for graduates (10.3 percent) than it is for non-graduates (5.5 percent). By contrast, the probabilities of being in unemployment and inactivity are lower for graduates (respectively 4.2 and 9.6 percent) than for non-graduates (respectively 5.9 and 31.1 percent). These results show that, in the long period, the likelihood of entering and remaining in employment, on both standard and non-standard wage contracts, is higher for graduates than it is for non-graduates, and confirm our first hypothesis.
We now examine the limiting correlations matrix. The generic element c ij in the matrix measures the correlation between the time spent by the process in the i-th and j-th states.
Since a long period spent in a state i implies a short one spent in a state j, it is logical to expect negative values outside the diagonal; the presence of positive values may instead indicate a process that passes rapidly from state i to state j and vice versa. For example, we observe in Table IV a positive correlation between non-standard wage contracts and unemployment for both males and females, graduates and non-graduates. We also observe a positive correlation between non-standard wage contracts and standard wage contracts for men (both graduates and non-graduates) and for non-graduate women, but not for female graduates. By contrast, we observe rapid transitions for female graduates from nonstandard wage contracts to inactivity. Overall, these results confirm the stepping stone hypothesis, but gender differences in the correlation between non-standard wage contracts and non-employment conditions seem to indicate that, when non-standard wage contracts are used as probationary periods, they are more likely to be terminated as bad matches for female than for male graduates.
The mean first passage time matrix (MFPT) is a measure of the distance between the states of a system. The idea behind this concept is that if it is possible to re-enter each state at any point in time, one can compute the average number of transitions needed to arrive from origin i to the destination j for the first time. These distances take account not only of the direct flows between any pair of states, but also of all possible indirect flows. The data in Table VI show that, owing to education, the average distance between inactivity or unemployment and non-standard wage contracts becomes shorter for both men and women, and this confirms our first hypothesis. Also to be noted is that the average time taken to reach a standard wage contract starting from non-employment is more than two times longer than the time taken to reach a standard wage contract starting from a non-standard wage contract, and this confirms our second hypothesis. Moreover, the data show that the average time taken to reach self-employment by individuals starting from non-standard wage contracts is nearly the same as the time taken to reach self-employment by individuals starting from non-employment conditions, for both men and women, and for both graduates and non-graduates. By contrast, being employed on a non-standard wage contract significantly reduces the average time taken to reach standard wage contracts (for both men and women, and for both graduates and non-graduates). These findings confirm our third hypothesis on the screening role of non-standard wage contracts.
We also observe, for both men and women in the graduates matrix, that the average time taken to reach a standard wage contract starting from a non-standard wage contract is only slightly less than the time taken to reach a standard wage contract starting from a nonemployment condition. Therefore, our fourth hypothesis is definitely rejected: owing to education, the average distance between non-standard and standard wage contracts becomes longer.
The fundamental matrix Z (Table V) The number of times is higher for non-graduates than it is for graduates.
Moreover, the number of times that individuals starting from non-standard wage contracts visit a non-standard wage contract one more time is higher for graduates than for nongraduates. This means that non-standard wage contracts of tertiary-educated individuals are more likely to be rejected as bad job/worker matches: again, our fourth hypothesis is rejected.
Conclusions
The purpose of this paper has been to find empirical evidence on whether higher education increases the likelihood of young workers moving from non-standard to standard wage contracts. Investing in higher education and obtaining a non-standard wage contract may improve the labor-market condition of non-employed individuals both by increasing their human capital and by informing about their abilities. By using Markovian analysis of the transition matrices, we have found empirical evidence for the informative role performed by non-standard wage contracts (the so-called stepping stone-hypothesis). As a consequence, one would expect graduates to be more likely to pass from non-standard to standard wage contracts than non-graduates, because the signaling effect of education, if any, may only be enhanced by the screening effect of non-standard wage contracts. By contrast, we have found that education reduces the likelihood of passing from non-standard to standard wage contracts, and raises the rate of persistence in non-standard wage contracts, for both male and female graduates. Moreover, we have observed in the limiting correlation matrix rapid transitions from non-standard wage contracts to inactivity for female graduates, and we have noted in the mean first passage time matrix that the average distance between non-standard and standard wage contracts becomes longer for tertiaryeducated individuals. Also the fundamental matrix Z shows that the number of times that individuals starting from non-standard wage contracts visit a standard wage contract is lower for graduates than for non-graduates. All these results converge to indicate that education increases the likelihood that non-standard wage contracts will be rejected as bad job/worker matches. An explanation for these results is that it may be more difficult to infer the productivity of tertiary-educated individuals than of lower-educated workers (Peeters 2000) . In modern labor markets, employment contracts are often incomplete and implicit, and what is expected of employees is not clearly defined (Lazear 1998) . This applies especially to highly educated workers, who often occupy apical positions where a bad match has great potential damage (Rosen 1992) . As a consequence, the average quality of job/worker matches may be lower for graduates than for non-graduates, so that tertiaryeducated individuals may have a higher probability of being terminated after the match quality between acquired and required skills has been assessed. 
